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INTRODUCTION 
Andean common bean group presents tegument coloration and grain size variability. In 
this group, Dark Red kidney, Cranberry, Great Northern, Light Red kidney, Pinto, among others 
are the main commercial bean classes (Blair et al., 2010). High hydration rates, grain integrity 
and low cooking time are grain technological traits demanded by consumers and processors. 
These traits favor the fast prepare and also grain freezing and canning (Della Corte et al., 2003). 
Since there is genetic variability for grain technological traits among the Andean genotypes, the 
development of promising lines is possible by bean breeding programs to reach market demands. 
The aim of this study was to evaluate grain technological traits of Andean common bean 
genotypes in order to use them as variability source in the development of new cultivars. 
 
MATERIAL AND METHODS 
Fourteen bean genotypes belonging to the Andean origin center (Table 1, Figure 1) were 
grown in the experimental field of the Agronomic Institute of Paraná, Santa Tereza do Oeste, PR, 
Brazil (lat 25° 23’, long 53° 38’, 749 m asl), from August to November 2016, corresponding to 
the rainy season. The experimental design used was randomized blocks with two replications. 
After the harvest, a sample of 300 grams of the grains of each experimental plot was taken to 
evaluate the following grain technological traits: water retention capacity before cooking 
(WRCbc), water retention capacity after cooking (WRCac), solids content in the sauce after 
cooking (SC) and cooking time (CT) according to the methodology used by Della Corte et al. 
(2002). All determinations were performed in duplicate. The data were submitted to hierarchical 
grouping analysis (HGA) using XLSTAT software. 
 
RESULTS AND DISCUSSION 
The genotypes showed variability for the grain technological traits (Table 1). The mean 
values of WRCbc ranged from 96.28 to 108.78 g 100g-1 and for WRCac from 130.30 to 151.92g 
100g-1. All genotypes showed low cooking time (13 to 18.5 minutes) and low SC in the sauce 
(0.77 to 1.09 g 100g-1). Other groups of Andean beans presented CT between 22 to 27 minutes 
and WRCbc from 106 to 107 g 100g-1 (Cichy et al., 2015). The low time for cooking the grains is 
an important trait, since it implies a reduced cooking time and low energy expenditure, 
facilitating its preparation, as well as the high capacity of water absorption provides greater yield 
after cooking, these traits make the beans an easy food processing and attractive to consumption. 
HGA employed in the study of grain technological traits classified the genotypes into three 
groups (G1, G2 and G3). All the genotypes of the Great Northern commercial class were inserted 
in the G1 group, except IPR Garça cultivar. This group presented high WRCac and SC content. 
KID44 (Light Red Kidney) genotype also showed similar traits to G1. The Cranberry genotypes 
(BRS Realce and BRS Radiante) and Pinto bean (LPSIA09-07 and LPSIA09-38) are in the G2 
group and their main traits are low WRCbc, WRCac and CT. In G3 group were joined the Dark 
Red Kidney genotypes (BRS Embaixador, LP15-04 and G6416) and  IPR Garça (Great 
Northern) that are associated with high WRCbc. The genotypes showed diversity for grain 
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technological traits and the possibility of development of new cultivars with desirable grain traits 
for consumer market. 
 
Table 1. Average values of the grain technological traits and HGA groups of Andean bean genotypes, 
cultivated in the 2016 rainy season, in Experimental Field of Santa Tereza do Oeste, PR, Brazil. 
Genotypes Group TC1 WRCbc2 WRCac3 SC4 CT5 
BRS Ártico 1 Great Northern 96.29 150.87 0.89 14.75 
LP05-06 1 Great Northern 103.38 144.48 0.90 15.75 
LP05-07 1 Great Northern 98.07 148.05 0.93 18.00 
LP05-17 1 Great Northern 99.18 147.08 0.78 15.00 
LP06-01 1 Great Northern 105.14 151.92 1.09 16.25 
KID44 1 Light Red kidney 101.32 140.75 0.89 15.50 
  G1 Mean 100.56 147.19 0.91 15.88 
BRS Radiante 2 Cranberry 100.05 136.25 0.88 16.25 
BRS Realce 2 Cranberry 98.36 139.94 0.77 15.00 
LPSIA09-07 2 Pinto 96.28 137.81 0.91 15.75 
LPSIA09-38 2 Pinto 98.98 130.30 0.88 14.00 
  G2 Mean 98.42 136.08 0.86 15.25 
BRS Embaixador 3 Dark Red Kidney 108.78 142.01 0.91 13.00 
G 6416 3 Dark Red Kidney 104.74 136.24 0.82 18.25 
LP15-04 3 Dark Red Kidney 107.98 138.92 0.91 13.25 
IPR Garça 3 Great Northern 107.38 139.62 0.84 18.50 
  G3 Mean 107.22 139.20 0.87 15.75 




Figure 1. Grouping from 14 Andean common bean, based on grain technological traits analyses of 
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